Fresh glassy selvages are preserved throughout many basalt intervals in Holes 417D and 418A. Eruptive units identified on the basis of major element analyses of these glasses correlate quite well with those defined on the basis of lithology and magnetic inclinations. Much of the chemical variation found in the glasses can be related to shallow-level fractional crystallization though multiple parental liquids are required. Basaltic glasses from these two holes fall within the range of glass compositions found for modern ocean spreading centers.
INTRODUCTION
In spite of the common occurrence of fresh glass in old oceanic crust, it was surprising to find that in Holes 417D and 418 A glass was not only present but was preserved on many pillow margins throughout most intervals. Preservation of this metastable material must have important implications for temperature distribution, stress relationships, and particularly fluid movements in the oceanic crust as it moves away from the mid-ocean spreading center. The shipboard scientists from Leg 51 contrasted the highly altered condition of the rocks from Hole 417A to the much fresher rocks in Hole 417D and suggested that prolonged exposure to sea water was responsible for the intense alteration. No fresh glass was found in Hole 417A.
In this paper, we report the major-element chemistry of the basaltic glasses recovered from these two holes. The glass analyses reported in this study allow the definition of a chemical stratigraphy, which, combined with the lithologic and magnetic stratigraphy, helps define single eruptive units. Chemical averages for continuous sequences within each hole are used to test the hypothesis that two or more chemical types are related by low-pressure fractional crystallization.
Glass analyses are compared to the preliminary shipboard whole-rock analyses. The comparison clearly demonstrates the importance of plagioclase accumulation in these rocks. Analyses of glass inclusions in plagioclase are used to determine the possible evolution of the basaltic liquids parental to the basalts recovered in Holes 417D and 418A. Finally, the chemical variation found in these two holes is compared to the large set of glass analyses reported in Melson et al. (1976) for basalts from modern spreading centers.
SAMPLING AND ANALYSIS
Basalts in Holes 417D and 418A occurred as pillowed flows, massive flows (sills?), breccias, and dikes. Fresh 'HIG Contribution No. 998. glass occurred most commonly in the selvages of the pillowed flows. Brecciated zones within pillowed flows often showed complete alteration of glassy selvages to smectite, carbonate, and zeolite. The glassy selvages of massive flows and dikes were often entirely altered; this may reflect prolonged high temperatures at these contacts and increased susceptibility of the glassy selvages to alteration.
An attempt was made to sample glasses near the top and bottom of each lithologic unit and at intervals of five meters or less within each unit. In many cases, sampling was more dense than this. Between 510 and 603 meters sub-bottom in Hole 418A, we obtained 41 samples within a single lithologic unit. Sampled glasses for which fresh material was found and analyzed are presented in Tables 1A (417D) and  IB (418A). Glass analyses were done at the Smithsonian Institution on a 9-spectrometer ARL-SEMQ electron microprobe. The operating conditions, correction procedures, and estimated precision are summarized in Byerly et al. (1977) . New interlaboratory comparisons of the precision and accuracy of glass analyses by electron microprobe are made by Jarosewich et al. (in press) .
A CHEMICAL STRATIGRAPHY
The analyses of Tables 1A (417D) and IB (418A) are arranged in stratigraphic order from the top of each hole. These data are also plotted against depth in Figures la, b, c (417D) and 2a, b, c (418A) . Two points emerge from a reconnaissance of the relationship of these data to stratigraphic position. First, discontinuities occur in many places, suggestive of separate eruptive events. Second, compositions occurring between these discontinuities tend to be very uniform. Such horizons probably represent single eruptive events. Other evidence exists to support this interpretation. Generally little or no sediment is found within these horizons. More importantly, tightly grouped paleomagnetic inclinations within these units suggest formation within short intervals of time. Units of similar 2899  2900  2843  2844  2845  2846  2901  2902  2903  2904  2847  2848  2905  2849  2906  2867  2868  2907  2850  2851  2852  2853  2908  2854  2909  2973  2855  2856  2910  2857  2858  2911  2859  2860  2861  2862  2912  2863  2981  2913  3036  2864  2914  2915  2865  2916  2866  2917  2918  2980  2921  2923  2922  2871  2872  2873  2874  2875  2876  2877  2878  2879  2880  2881  2882  2883  2884  2885  2886  2887  2889  2890  2891  2892  2894  2895  2896  2897 features have been interpreted as single eruptive events in the deep holes of DSDP Leg 37 (Hall and Ryall, 1977; Byerly and Wright, 1978) .
In this paper, we define chemical type as all analyses within a continuous stratigraphic sequence which agree approximately within the estimated error of analysis. Adjacent sets of analyses which appeared to differ by more than the estimated error of the analyses were put into two separate chemical types. For groups which differed by amounts close to the precision of the data, the analysis number (VGM, Tables 1A, B) was checked to allow comparison of samples analyzed at the same time. Slight differences between adjacent sets of data could be attributed to the analytical differences between two separate analytical runs. Averages and standard deviations are given for each chemical type of more than two samples (Table 2) . Based on a /-test with pooled standard error, at least one oxide differs significantly at the 95 per cent confidence level in tests between adjacent chemical types. In most tests, two or more oxides vary at the 95 per cent confidence level. The comparison of types 417D-A and B is just significant for MgO and the comparison of types 418A-D and E is just significant for total FeO. In both cases, these two chemical types could justifiably be lumped together because of the uncertainties in the grouping procedure.
The concept of magma batch denotes two or more chemical types, within an essentially contiguous stratigraphic sequence, which can be related by fractional crystallization of observed equilibrium phenocrysts. This implies a lowpressure relationship, that is, a magma chamber residing within the oceanic crust. Fractional crystallization can be quantitatively modeled and, in the next section, relationships between chemical types are considered using a leastsquares procedure.
It should be noted that chemical units (both chemical types and magma batches) may not necessarily correspond to lithologic units or to magnetic units as defined onboard ship. Comparisons between these sets of units are made in a later section.
FRACTIONAL CRYSTALLIZATION AND
MAGMA BATCHES In the Hole 417D and 418A basalts, plagioclase and olivine were the most common phenocryst phases. About half of the recovered basalts contained augite as a phenocryst phase. Compositional and textural evidence sug- To test this, the most magnesian type (418A-C) was used as the parental liquid to each of the other chemical types in a least-squares analysis. Phenocryst compositions chosen were plagioclase (Amo and Amo), olivine (F070 and F090), and augite (Wθ4oEnsoFsio) from Sample 417D-45-2, 37 cm. These compositions represent the range found in the two holes (Sinton and Byerly, this volume). The solutions to these least-squares comparisons are presented in Table 3 , along with residuals considered to be significant and comments regarding deviations between the solutions and the observed phenocryst assemblages. Many of the leastsquares comparisons are favorable to the hypothesis of a single-liquid line of descent from a parental liquid such as 418A-C. The residuals are generally very low, and those listed in Table 3 are only marginally significant.
The most significant deviations from this simple model of one parent and one liquid line of descent are as follows: (1) Na2θ, Tiθ2, and K2O residuals are just at the level suggest- ing two or more trends; and (2) for eight of these groups, little or no augite was found in the rocks as a phenocryst phase. Based on the similarity of residuals in Table 3 , a second set of least-squares comparisons was made using parental compositions 417D-B and E, 418A-B and G. The solutions to these are quite good and are consistent with the hypothesis of fractional crystallization to produce the groups of compositions observed. These solutions are used to make our final stratigraphic breakdown into magma batches. They are presented in Table 4 along with comments about possible similarities between physically separated chemical types or magma batches.
COMPARISON OF CHEMICAL, LITHOLOGIC, AND MAGNETIC STRATIGRAPHY

Hole 417D
Chemical type 417D-A at the top of the hole corresponds exactly to lithologic Sub-unit 1A, a pillowed flow unit with plagioclase and olivine phenocrysts. A thin sedimentary interbed occurs at the base of this unit. This chemical type can be derived from the more magnesian chemical type 417D-B by fractionation. This requires substantial augite which is not a phenocryst phase in this unit. These two chemical types, therefore, must represent two distinct magma batches.
The next chemical type, 417D-B, the most magnesian type in this hole, corresponds to lithologic Sub-units IB and 1C and Units 2 and 3. The first three are pillowed flows separated by thin sedimentary interbeds; Unit 3 is a massive flow. Both pillowed and massive flows have plagioclase, olivine, and augite phenocrysts. Most of the chemical variation in this hole could be explained by low-pressure fractionation using this chemical type as the parental liquid.
Chemical type 417D-C occurs in the upper part of lithologic Unit 4, a pillowed flow with phenocrysts of plagioclase, olivine, and augite. It can be related to the flows above by a small amount of crystallization. The remainder of lithologic Unit 4 (chemical type 417D-D) cannot be related to any other flows in this hole by fractional crystallization, though it is lithologically similar to them and only slightly different chemically. The base of this unit corresponds to the first magnetic boundary within this hole: a change in inclination considered by the Leg 51 scientists to indicate a fault zone with minor rotation. A small amount of breccia occurs within this zone.
Chemical type 417D-E corresponds to the lithologic Units 5,6, and 7, which contain phenocrysts of plagioclase, olivine, and augite. They fall on the trend of fractionation from chemical type 417D-B; but because they are separated by 417D-D (which does not lie on this trend), 417D-E is a separate magma batch. The lower boundary of this chemical • < CO h B-UNI type is poorly constrained because of the lack of recovery in the interval from 501 to 532 meters sub-bottom and because no fresh glass was recovered from the two massive Subunits 8A and 8B. Chemical type 417D-F occurs in the upper 25 meters of lithologic Sub-unit 9A, a pillowed flow with plagioclase, olivine, and clinopyroxene phenocrysts. It can be related to 417D-E by fractional crystallization so these chemical types may be considered to represent a single magma batch. It also lies on the trend of fractional crystallization from the more magnesian liquid 417D-B. No glass was recovered from the breccias in the lower part of Sub-unit 9A or in 9B. A thin zone of hyaloclastite with fresh glass in lithologic Sub-unit 9C yields chemical type 417D-G, which is unlike any other chemical type in this hole, but similar to that of the fractionation trend from 418A-B.
Chemical type 417D-H corresponds to lithologic Sub-unit 9D and Unit 11 (and possibly Sub-units 10A and 10B). Phenocryst phases are plagioclase and olivine and rare clinopyroxene megacysts. Sub-unit 9D and Unit 11 are pillowed flows; between them are the two massive flows (10A and 10B). Fresh glass was not recovered from the massive flows, and their chemical affinity is unknown. Chemical type 417D-H lies on the 417D-5 fractionation trend but is considered a separate magma batch because of its physical separation. There are several minor changes in magnetic inclination that produce a net change of about 30°b etween 650 and 675 meters sub-bottom. These changes do not correlate well with either the chemical or lithologic unit boundaries. The last three lithologic units do not contain fresh glass. Because of differences in phenocryst phases, these units are probably not equal to the units in chemical type 417D-H but might be related by fractional crystallization.
Hole 418A
Chemical type 418A-A includes lithologic Unit 1; Sub-units 2A, 2B, 2C, and 2D; and Units 3 and 4. These are pillowed flows (Units 1 and 3) and massive flows (Units 2 and 4) with phenocrysts of plagioclase and olivine. Chemical differences between these units and the ones immediately below are quite minor and may be partially due to several slightly altered samples (VGM -2928, 2930, and 2935). These glasses have significantly lower AI2O3 and Na2θ than surrounding glasses. Two of these samples are from selvages of massive flows and may have been altered during prolonged periods at high temperatures. Chemical type 418A-B corresponds to the pillowed Unit 5. The phenocryst assemblage is plagioclase and olivine, and the rocks are similar to those above in both lithology and magnetic inclination. These two chemical types, 418A-A and B, along with the glass from the top of Hole 418B differ from most of the other chemical types in either 417D or 418A. They can be related to the dike (418A-L) by a small amount of fractional crystallization. This dike is of normal polarity, as are the upper five lithologic units of this hole. No glass occurs in the interval from 452 to 510 meters sub-bottom (Unit 5 and Sub-unit 6A).
The breccia of Sub-unit 6A contains no fresh glass. Subunit 6B is divided into chemical types 418A-C, D, and E. The breccia of Sub-unit 6A and the pillows of 6B are distinctive in the common occurrence of spinel in the groundmass and as inclusions in plagioclase and olivine. These units also occur below a magnetic polarity change. Chemical type 418A-C corresponds to the interval from 510 to 530 meters sub-bottom in Sub-unit 6B and is the most magnesian composition found in either hole. For this reason, it was chosen as the parental liquid in our initial least-squares models of fractional crystallization. After fractional crystallization is considered, only small differences exist between this chemical type and all others from 417D and 418A. Fractional crystallization models with plagioclase, olivine, and augite can explain all the variation between 418A-C and 418A-D and E, the other two chemical types within Sub-unit 6B. However, this unit does not contain augite as a phenocryst phase. Chemical type 418A-D occurs within the interval from 530 to 567 meters and 418A-E occurs within the interval from 567 to 611 meters sub-bottom (ending at the base of lithologic Sub-unit 6B). The compositional variation between 418A-D and E is quite minor and statistically just significant. Because of the similarities in chemistry, lithology, and magnetic inclinations between these three chemical types of lithologic Subunit 6B, they could possibly represent one complex eruptive event which becomes slightly more magnesian during the eruption. This could represent a zoned magma chamber or mixing of newly arrived, unfractionated magma with previously fractionated magma.
In contrast to the above units, lithologic Unit 7 contains augite along with plagioclase and olivine as phenocryst phases. The upper part of this pillowed unit is chemical type 418A-F, while the lower part is 418A-G. Fractional crystallization adequately explains the differences between these two chemical types. The stratigraphic interval of chemical type 418A-G represents a short duration magnetic reversal.
Pillowed Sub-unit 8C and Unit 11 comprise chemical type 418A-H. Augite continues to be an abundant phenocryst along with plagioclase and olivine. This chemical type can be derived from 418A-G by fractional crystallization. No glass was obtained from the massive Sub-unit 8B or Units 9 and 10. The two massive flows (9 and 10) do not contain augite and probably represent a different magma. A change in magnetic inclination occurs at the base of chemical type 418A-H.
Chemical type 418A-I is found in the upper 10 meters of lithologic Unit 13. Similar to the rocks above it, this unit contains phenocrysts of plagioclase, olivine, and augite and has a composition similar to 418A-G. A slight change in magnetic inclination marks the lower boundary of this chemical type within Unit 13. Chemical type 418A-J occurs in the remainder of Unit 13. It can also be related to the 418A-G chemical type by fractional crystallization. A minor inclination change occurs within 418A-J and one occurs at the boundary between Unit 13 and Sub-unit 14A.
Chemical type 418A-K is a single analysis from the upper glassy selvage of the massive flow Sub-unit 14A. This sub-unit has phenocrysts of plagioclase, olivine, and augite and can be related to the above units by fractional crystallization from chemical type 418A-G.
Lithologic Sub-unit 15A is a dike within the massive Sub-unit 14B. The dike has phenocrysts of plagioclase, olivine, and augite. The analysis of its glassy selvage represents chemical type 418A-L. This may be related by fractional crystallization to the flows at the top of this hole (chemical type 418A-B); it has normal polarity as do the upper flows.
Chemical type 418A-M is a single analysis from the upper glassy selvage of the massive flow Sub-unit 14C. This flow contains plagioclase and rare olivine and augite phenocrysts. Its composition is quite magnesian and is similar to chemical types 418A-C, D and E.
The lowest unit in this hole is 16, a pillowed flow with phenocrysts of plagioclase, olivine, and rare clinopyroxene. One analysis from this unit yields chemical type 418A-N.
GLASS INCLUSIONS IN PLAGIOCLASE PHENOCRYSTS
Glass inclusions are very common in the plagioclase phenocrysts from both holes. These inclusions are commonly devitrified, but fresh glass and vapor inclusions are preserved in the fresh margins of pillows. Inclusions range in size from about 10 to 100 microns in diameter. Major element analyses were made on inclusions using the same standards and operating conditions as used for analyses of the glassy selvages, except where the diameter of the beam was necessarily reduced to eliminate effects of the host grain on the analyses of the smaller inclusions. The glass selvages surrounding the host plagioclase were then re-analyzed with the smaller diameter beam to check for any bias produced by this change. No differences were observed in the analyses of the selvages using 50-micron and 10-micron beam diameters.
Inclusion compositions are presented in Table 5 . At this time, we present only a preliminary discussion of the data. Plots of these data on MgO variation diagrams yield fairly well defined trends for the data as a whole and still better trends when only inclusions from single chemical types are plotted together. Compared to the trends found in the data from glassy selvages, the inclusions tend to conform to an extension of this trend to more magnesian compositions (to about 10.5% MgO). The major exception to this is in AI2O3 which remains remarkably constant with increasing MgO in the inclusions. This may indicate an important change in the liquid line of descent or possibly may be related to crystallization of plagioclase on the walls of the host.
Although relatively coherent trends exist for many of these analyzed inclusions, models based on fractional crystallization cannot explain these chemical trends. Even the addition of orthopyroxene fails to account for the chemical variation. The basic problem in all cases is that Tiθ2 is too low in the inclusions, and (unless orthopyroxene is used) Siθ2 is too high in the inclusions, compared to the solutions obtained from least-squares fractionation models. If Tiθ2 is forced to fit by weighting the solutions, then high positive residuals result for FeO and Na2θ and negative ones for MgO and AI2O3.
In a simple fractionating liquid, the inclusions should all lie on a liquid line of descent controlled by simple removal of crystal phases, but this relationship could be altered by several factors. (1) Crystallization of the host phase would move the glass inclusions off the liquid line of descent (Watson, 1976) . (2) Diffusion gradients at the growing crystal surface (Lofgren, 1974) might produce liquid inclusions which would not be representative of the host liquid. (3) Magma mixing or contamination after the onset of crystallization could alter the liquid line of descent in such a way that crystal-liquid fractionation models would not explain the observed variation in glass inclusions (Dungan et al., 1977) . (4) Growth of a daughter crystal within the inclusion (Roedder and Weiblen, 1971) would cause a departure from the liquid line of descent. (5) Eruption of liquids from a zone undergoing continuous partial melting would result in a coherent liquid trend not controlled by removal of crystal phases (Wright and Helz, 1976) .
Until we have more analyses, especially multiple analyses from single grains, single thin sections, and single units to determine the variation at these levels, we will only use these data to suggest several points about the liquid line of descent. The very low concentrations of K2O, Tiθ2, and P2O5 in these inclusions require that they represent much more primitive liquids than any observed in the basalts from Holes 417D and 418A, and more primitive than any previously reported for glassy selvages from mid-ocean spreading centers (if only Tiθ2 is considered). These concentrations suggest that the 417D and 418A basalts are already highly fractionated, representing 50 to 75 per cent crystallization from an earlier basaltic liquid. Our inability to model fractionation successfully must result from one of the above-mentioned factors though it seems most likely that the trends found for the glass inclusions reflect fractionation of a high-pressure pyroxene (increased Na2θ and AI2O3), magma mixing, or continuous partial melting and eruptions.
COMPARISON OF GLASS AND WHOLE-ROCK ANALYSES
The importance of glasses in the study of ocean-floor basalts has been discussed in several papers (Melson, 1973 (Melson, , 1979 Frey et al., 1974; Melson et al., 1976; and Byerly et al., 1977) . There are two important differences between compositions obtained from microprobe analysis of natural glasses and compositions obtained by other methods on whole-rock samples. Many studies have shown that whole- rock analyses often reflect the ubiquitous presence of secondary alteration products in ocean-floor rocks. Most ocean-floor rocks contain carbonate, silica, and smectites in veins and vesicles, even when the primary minerals in the rocks are unaltered. Natural glasses, on the other hand, are often completely free of secondary alteration, and even substantially altered rocks may contain small volumes of fresh glass which can be analyzed by microprobe. Secondly, glasses represent the magmatic liquids at the time they are quenched during extrusion onto the ocean floor. In a detailed study of rock and glass compositions at DSDP Site 332, Byerly and Wright (1978) found that many rocks do not lie on the liquid line of descent for the magmas producing oceanic crust. The rocks commonly reflect accumulation of one or more phenocryst phases in proportions differing from the proportions crystallizing. Substantial differences exist between much of the glass chemistry for these two holes and the partial whole-rock analyses reported in the Site Reports, Sites 417 and 418 (this volume). These differences potentially reflect three effects: (1) analytical biases, (2) crystallization and redistribution of phenocrysts, and (3) alteration. Because both data sets were generated using inter-laboratory standards of ocean-floor basalt composition, it is likely that biases (though they probably do exist) are relatively small compared to the second and third aforementioned effects.
Because data on Na2θ were not available for the shipboard samples, we have not attempted to test quantitatively any models for phenocryst accumulation. However, for the available oxides, plots of whole-rock versus glass composition for single units clearly show that the rocks do not lie on the liquid line of descent, but generally fall off in the direction required by accumulation of plagioclase. All of the fractionation calculations based on glass compositions clearly indicate the dominant effect of plagioclase crystallization in producing the liquid line of descent in these glasses. Since the density of anorthitic plagioclase is close to that of basaltic liquids, in contrast to the higher densities of olivine and clinopyroxene, it is not surprising that such relationships might exist. Indeed, if plagioclase is lighter than the basaltic liquids, we might even see accumulation of plagioclase by flotation to the top of magma chambers prior to eruption (Bryan and Moore, 1977) .
Finally, clear evidence of alteration in these rocks is presented in the lithologic descriptions for most units (see Site Reports, Sites 417 and 418, this volume). We have not attempted to make quantitative comparisons between potential models for alteration using glass data versus whole-rock data for single units. However, such tests are needed and can yield important results in attempting to understand the mechanisms of alteration, the geochemical fluxes involved in the alteration of the basalt pile, and the hazards involved in using chemical data on altered basalts for petrogenetic studies.
YOUNGER MORB GLASSES AND VARIATIONS
ALONG THE MAR Major element analyses of natural glasses are available from many segments of the ocean spreading centers. The Bryan and Moore (1977) , Byerly and Wright (1978) , and Melson (1979) provide an important source of comparison to the much older glasses of DSDP Holes 417D and 418A. Two questions can be considered. First, are there secular changes in the nature of the basalts generated at the Mid-Atlantic Ridge: clear differences in the major element compositions of 417D-418A basalts as compared to the much younger basalts of the Mid-Atlantic Ridge? Second, if the compositions are similar to modern basalts, can they be related to any specific section of the modern Mid-Atlantic Ridge, which shows distinctive gradations in the composition of erupted basalts along its length (Melson et al., 1976) ? Secular changes in composition were noted for the basalts of DSDP Leg 37. A comparison of rocks collected along a simple spreading line from the FAMOUS area within the median valley, to progressively older basalts at DSDP Sites 332, 333, 334, and 335, demonstrated significant changes in the ratio of light to heavy rare earth elements (Schilling et al., 1977) . However, these changes are well within the range commonly found for mid-ocean ridge basalts, as are the major element compositions (Bryan and Moore, 1977; Byerly and Wright, 1978) . Schilling et al. (1977) ascribe the differences found to variations in the influence of the Azores hot spot with time.
The glasses from DSDP Sites 417 and 418 fall within the range of compositions of modern ocean spreading center glasses found in the study of Melson et al. (1976) , as do glasses from other old DSDP sites. This would suggest that, as a group, there has been no secular variation in mid-ocean spreading center basalts in the past 100 million years. However, when the Site 417/418 glasses are compared to those recovered from the modern Mid-Atlantic Ridge at 22°N (approximately on the same spreading line), we find very significant differences in major element compositions. The most significant differences are higher CaO and lower Na2θ (at constant MgO) for the Site 417/418 glasses. Generalized trends for the chemical variation at 22°N and 37°N on the Mid-Atlantic Ridge are plotted on Figure 3 for comparison with the Site 417/418 data. Though differing from both groups, the Site 417/418 glasses seem more like those from 37°N.
There is a very pronounced gradient from high CaO and low Na2θ in the region north of 30°N, to lower CaO and higher Na2θ towards the equator (comparisons at constant MgO). These differences may not be related simply to low-pressure fractional crystallization, but may indicate the importance of Ca-rich pyroxene in partial melting and high-pressure fractionation and the possibility that two substantially different mantle mineralogies may be required to generate these two types of basalt (Byerly and Wright, 1978) .
These chemical gradients suggested for the Mid-Atlantic Ridge also correlate with geophysical and tectonic patterns. Anderson et al. (1973) have suggested that the long wavelength free-air gravity anomalies of the world's ocean basins cannot be supported by the thickness of the oceanic litho- Table 2 ). Trends for 37°N, are from Byerly and Wright (in press, Site 332) . Trends for 22°N, Mid-Atlantic Ridge, are from Melson etal (1976) .
sphere, but must represent large areas of asthenospheric upwelling. One of the major anomalies is centered at about 45°N on the Mid-Atlantic Ridge and extends towards the equator to about 30°N (for + 10 mgal or greater) and north at least to Spitsbergen at 80°N. This may also be related to the bathymetric relationships between these two areas with generally higher ridges associated with the gravity high. The possible tectonic differences between these two regions may be reflected in the nature of the ridge segments and transform fracture zones. The low-gravity region is characterized by longer transforms and shorter ridge segments while the highgravity region is characterized by shorter transforms and longer ridge segments. Much more chemical data are needed from the equatorial Atlantic; but, if this correlation between chemistry and gravity holds for the recent Mid-Atlantic Ridge, it suggests that SUMMARY Fresh basaltic glasses are commonly found in very old oceanic crust. In DSDP Holes 417D and 418A analysis of 190 glassy selvages of pillows, massive flows, one hyaloclastite, and one dike have been used to determine the chemical variation of the basaltic liquids which produced the volcanic portion of this oceanic crust. These analyses are ideal in this respect because the glasses should not be influenced by redistribution of phenocryst phases and are unaffected by the alteration which affects the whole-rock analyses in many, if not all cases. These data clearly show that the Hole 417D and 418A basalts are similar to basalts produced at the modern Mid-Atlantic Ridge, though they seem to be more similar to basalts near 37°N than those at 22°N where they would have been generated.
The chemical stratigraphy in each hole is quite complex with more and less fractionated flows randomly interlayered. In some cases, low-pressure fractional crystallization can account for observed differences between two adjacent chemical units; in others, the units can only be related if fractionation of augite is included (even though not present in either unit); in still other cases, no fractionation model can explain observed differences. It therefore seems likely that, in spite of the very coherent trend in the glass compositions, multiple parental liquids are required to generate the Hole 417D and 418A basalts. These parental liquids must have been quite similar to generate the very uniform fractionation trends found for all the magma batches.
A preliminary look at glass inclusions suggests that even the most primitive basalts in Holes 417D and 418A have undergone extensive gabbroic fractionation. These inclusions are basaltic but have very low concentrations of K2O, TiO 2 , and P2O5. 
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